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PATENT CLAIMS 



1 . Substrate foi 





pi>rJrftging of or for attachment to products which are sensitive to aging 
aiul temperaiure, having a time-tempcrature int^rator arranged in the r^on of the 
substrate, chi iiacterised in that the tini&-tenq>erature integi^or contains a matrix and 
at least one r gversible indicator embedded th^in, which has photochromic properties 




on the basis < f transfer reactions. 



^ 2. Substrate acQordixig to claim 1, characterised in that the substrate is a packaging 
mateml. 

3. Sub^rate according to ciium 1 or 2, charact«ised in that the transfer reactions are 
based on the transfigr of charged or uncharg ed jiy^ gen atoms or hydrogen isotopes . 

4. SubWate according to one of the preceding claims^ characterised in that the reversible 
indicator has a skeletal structure according to the general formula T: 



(Fommia page 2 of claims) 



12 



wherein Ai - As 
Ri-Ri 



carbon atom and/or a heterbatom, sach as for example N, S, O 

= hydLgm atom and/or an isotope thereof and/or CI, F, Br or a 
substmient, such as for example alkyl groups, in particular methyl 
groups or aiyl groups, in particular phenyl groups. 

= H,p or T or a substkuent, such as for example CI, F, Br or an 
alkyl teroup, m particular methyl group or an aryl group, in 
particular phenyl or pyridine, and 



Bi - B7 = caibpn atom and/or a heteioatom, such as for e ?Kunple N, S, O. 

Ri - Rio = hydrbg«i atom and/or an isotope thereof and/or one ot more CI, 
F, Br, Amino groups or nitro groups or one or more substituents, 
such aa for example alkyl groups, in particular methyl or aryl 
groupsJ in particular phenyl, and 
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= nitro group or a c^ano group or a «rboxylic acid group or a 
variant,] such as for example an ester, amide, ketone or aldehyde 
group- 



s' Substrate acmrding to one of the preceding claims, characterised in that the reversible 
indicator has a skeletal structure according to the general formula n: 



(J^onmila page 3 of claims) 



wherein Ai - Au 
Ri — R? 



Ra 



iN, S,o) 



' carbon atom and/qr a hetax^atom, ^ch as for example 

= hydrogen atom and/or an isotope thereof^ and/ or CI, F, B or 
other substituentSjbubh as for example alkyl groups, in particular 



methyl or aryl groups^ in particular phenyl; 

= H. D. T or a substitilent,(such as for example CI, F, Br or an alkyl 
group, in particular m^yl or an aryl group, in particular phenyl or 
pyridine^ 

=*H,D,T 



Bi - B? = carbon atom and/or heteroatom^such as for example N, S, O.^ 
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Rio - Ri 
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- hydrogen atom and/or an isotope thereof and/or on or more CI, 
F, Br, axnino groups or nitro groups; or one or more substituents. 



(such as € Ikyl group$j(in particular methyl or aryl groups^ 
particula r phenyl^ 




m 






= nitro g oup or a cyano group or a caiboxylic acid group or a 
variant, ^ch as for e?canxple an ester, amide, ketone or aldehyde 
group^ 



Substr^e acraiding to one of claims 4 or 5. characterised in that in the general 
formulaU and H, R* NO2 and 2 - 4 NO2 groups are present. 

SuBtetrate according to claim 1 or 2, characterised in that the transfer reactions are 
based on laig^charged orjinchg ged groups . 

Siibstrate according to claim 1 or 2, characterised m that the transfer reactions are 
basdd on a ctai^d^orui^^ halogen atom. 




Si^strate 




Si^trate according to one of the preceding daims, characterised in that the reversible 
indio^or has more than one characteristic time domain. 

bstrate according to one of the precedmg claims, characterised in that at least two 
ibie indicators having different characteristic time domains are embedded in the 



rev( 



matri>^ 

Substrate 
indicator has 




to one of the preceding claims, characterised in that the reversible 
induced colouration. 



12. Substr^e according to one of the preceding claims, characterised in that at least one 
,S^k\ -igg^'t^e Micatpr having^Ehotogi ^c properties is ammg ed in the region of the 
reversible\ndicator. ~~ ' 



\^ 13. Substrate aJcording to one of the preceding claims, chai^erised in that the time- 
O temperaturd integrator has a filter which is impermeable to light, which effects photo- 
('^^tjy induced cojburation of the rev^SiRe indicator. 

. Substrate accordiiig to daim 1 3, characterised in that the fiher is impermeable in the 
)\ wavel^gth range of a wavelength ^ ^abl y^elow 430 nm. 

Subkrate according to one of the preceding claims, characterised in that the substrate 
incliAles a reference scale arranged in the region of the time-temperature integrator. 





4. 




[6. Substrate according to one of the preceding claims, characterised in that the matrix is 
f^^y^V" a^oiWer film. 

1 7. Subrtrate according to one of the preceding claims, characterised in that the substrate 
is a ^lymer film. 

^ V 

^ >i8. SubWe according to one of the preceding claims, characterised in that a substrate 




regioft forms the matrix for the reversible indicator. 

g M 9. Process fbrWetermination of quality of products which are sensitive to aging and 

g temperature Ud are provided with a substrate according to one of claims 1 to 18, 

containing tha steps: 

A \ 

^ a) photo-mduc^ colouration of the reversible indicator : and 




fy b) determinationW the d«^ of time-related or temperature-related discolouration 

and the quality ofW product taking into account the degree of discolouration. 
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Process 



9 ^ 



ding to claim 19, characterised in that the determination of the quality of 
the product is IFected by evaluating the degree of discclourBtion with the aid of the 
reference sj ale. 

Process ac cording to claim 1 9 or 20, characterised m thatl^ iirevmible indicatOT^ 
applied afl sr optically induced colouration of the reversible indicator. / 

,^r^^ PiTK^ss according to one of claims 19 to 21. chaiaaerised in tha^e filtw^js applied 
after dptically induced colouration. 
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23. Process kccording to one of claims 19 to 22, characterised in that the opticaUy 
induced dplouration of the reversible indicator is effected by UV or near UV light 



X^. Prodis according to one of claims 19 to 23, characterised in that the optical 



3 >?DrV3 ' time-temperature integrator is effected by irradiation of^c side of 

the tim^temperature integrator opposite the filter^ 



